We present deep and precise multi-band photometry of the Galactic Bulge globular cluster NGC 6528. The current dataset includes optical and near-infrared images collected with ACS/WFC, WFC3/UVIS, and WFC3/IR on board the Hubble Space Telescope. The images cover a time interval of almost ten years and we have been able to carry out a proper-motion separation between cluster and field stars.
INTRODUCTION
In one of the three seminal papers given by Baade (1958) at the famous Vatican conference held in Rome in 1957, he discussed the stellar populations in the Galactic Bulge. It is interesting to note that Baade called the same region van Tulder's pole. van Tulder (1942) , a few years before, published an interesting paper concerning the location of the Galactic pole by using different types of stars and open clusters. Thus, we suggest that this low-reddening region should be defined as the van Tulder- Baade's (vTB) window.
This region is dominated by the presence of two Galactic globular clusters (GGCs), namely NGC 6528 and NGC 6522. The former is a very interesting cluster, since it is among the most metal-rich GGCs. Spectroscopic investigations, based on high-resolution spectra, suggest for this cluster a solar metallicity and a modest α-element enhancement. Carretta et al. (2001) , studying four red Horizontal Branch (HB) stars, found [Fe/H] = +0.07 ± 0.01 and a marginal α enhancement ([α/Fe] ≈ +0.2), while Zoccali et al. (2004) investigated three giants belonging to HB and to the Red Giant Branch (RGB) and found [Fe/H] = −0.1 ± 0.2 and [α/Fe] ≈ +0.1. In a similar investigation, based on high-resolution near-infrared (NIR) spectra of four bright giants, Origlia et al. (2005) found [Fe/H] = −0.17 ± 0.01 and [α/Fe] = +0.33 ± 0.01. The above measurements indicate that NGC 6528 is an ideal laboratory to constrain the possible occurrence of an age-metallicity relation among the most metal-rich and old GGCs (Rakos & Schombert 2005; Dotter et al. 2011) . Moreover, NGC 6528 and its twin NGC 6553 are considered the prototype metal-rich clusters of the Galactic Bulge (Ortolani et al. 1995; Zoccali et al. 2001 ) and therefore, unique stellar systems to constrain the difference between cluster and field stars.
Estimates of both structural parameters and intrinsic properties for NGC 6528 are partially plagued by the high differential reddening across the field of view (FoV) and by the strong level of contamination from Bulge and Disk stars.
The effect of differential reddening and field-star con-tamination are among the reasons why age estimates for NGC 6528 range from 13 ± 2 Gyr , based on isochrones provided by Salaris 1997 and Castellani et. al 1999) to 11 ± 2 Gyr (Feltzing & Johnson 2002 , isochrones by Salasnich et al. 2000) , to 12.6 Gyr (Momany et al. 2003 , isochrones by Bertelli et al. 1994) . In principle, the combination of visual and NIR photometry is an efficient diagnostic to separate candidate cluster and field stars (Calamida et al. 2009; Bono et al. 2010) . Indeed, in many GGCs, field stars and cluster members use to populate different regions of the optical-NIR color-color plane. Unfortunately, the metallicity distribution of NGC 6528, Bulge and thin-disk stars all peak around solar chemical composition, thus making NGC 6528 almost indistinguishable from the field in many color-color plane.
An alternative approach to separate field and cluster members is based on the analysis of stellar proper motions.
A partial separation of NGC 6528 field and cluster stars was performed for the first time by Feltzing & Johnson (2002) by using accurate astrometric measurements from multi-epoch images taken with the Wide-Field Planetary Camera 2 (WFPC2) on board the Hubble Space Telescope (HST ). A similar approach was also adopted by Zoccali et al. (2001) to constrain the Bulge membership of NGC 6553.
In this investigation, we exploit the unique astrometric and photometric performance of the Ultraviolet and Visual Channel of the Wide Field Camera 3 (UVIS/WFC3), the Infrared Channel of WFC3, (IR/WFC3) and of the Advanced Camera for Survey (ACS) of HST to obtain high-accuracy astrometry and photometry of stars in the NGC 6528 FoV. Proper motions derived from this dataset allowed us to separate, with unprecedented precision, most of the field stars from cluster members. The field-stars decontamination of the CMD allowed us to correct the photometry of NGC 6528 for differential reddening, hence to derive an accurate age estimate by comparing the CMD of NGC 6528 with isochrones.
The structure of the paper is the following. In §2 we present both the optical and the NIR data sets used in the current investigation together with the approach adopted to perform the photometry. The approach adopted to measure the proper motion and to select candidate cluster stars are discussed in subsection 2.1, while the subsection 2.2 deals with the method adopted to estimate the differential reddening.
The selection of the candidate field stars is presented in §3, while in §4 we discuss the optical CMDs of candidate field and cluster stars together with advanced evolutionary features (red horizontal branch, RGB bump). In §5 we discuss in detail the comparison with two empirical calibrators: the old, metal-rich globular 47 Tuc and the super-metal-rich open cluster NGC 6791. §6 deals with the comparison with cluster isochrones and the difference with the age and the metallicity of the empirical calibrators. A brief summary of the results and a few possible avenues of the current project are outlined in §7.
OBSERVATIONS AND DATA REDUCTION
The data presented in this investigation come from HST archive images centered on NGC 6528. The
Advanced Camera for Survey / Wide Field Camera (ACS/WFC) dataset was collected on June 6th 2002 14 , in the filters F 606W (1 × 4 s, 1 × 50 s, 1 × 450 s) and F 814W (1 × 4 s, 1 × 50 s, 1 × 450 s). The Wide Field Camera 3 (WFC3) dataset was collected between June 26th and 27th 2010 and includes optical and NIR images. The former were taken with the Ultraviolet and Visual channel (WFC3/UVIS) 15 in the filters F 390W (2 × 40 s, 2 × 348 s, 2 × 715 s), F 555W (1 × 1 s, 1 × 50 s, 1 × 665 s) and F 814W (1 × 1 s, 1 × 50 s, 2 × 370 s). The latter were taken with the WFC3 -Infrared channel (WFC3/IR) in the filters F 110W (3 × 49 s, 1 × 299 s, 2 × 399 s) and F 160W (3 × 49 s, 1 × 299 s, 2 × 399 s). The footprints of the different datasets are shown in Fig. 1 .
In addition, to compare the CMD of NGC 6528 with that of the open cluster NGC 6791 we used ACS/WFC data in F 606W (1 × 0.5 s, 1 × 5 s, 1 × 50 s) and F 814W (1 × 0.5 s, 1 × 5 s, 1 × 50 s) for NGC 6791
16 . The photometric and astrometric reduction of ACS data, extensively described in Anderson et al. (2008) , makes use of all the exposures simultaneously to generate a single list of stars, which are measured independently in each image. The routines used in the reduction exploit the independent dithered pointings of each image and the knowledge of the point spread function (PSF) to detect a star and avoid artifacts in the final star list. The reduction of the WFC3 images was performed with a software (img2xym wfc3) that is mostly based on img2xym WFC (Anderson & King 2006) . Star fluxes and positions were corrected for pixel area and geometric distortions using the solution given by Bellini et al. (2011) and finally calibrated into the VEGAmag as in Bedin et al. (2005) .
Lastly, we selected a high-quality sample of stars, i.e., relatively isolated with small photometric, astrometric and PSF-fitting errors. For this selection we used the quality indices that our photometry software produces, in a procedure that is described in detail by Milone et al. (2009) . By adopting the above selection criteria, the ∼20% of candidate cluster stars was rejected. The sample of objects that was neglected from the analysis includes: i) stars that are poorly measured due to contamination by cosmic rays or bad pixels; ii) stars that are poorly measured due to contamination by nearby neighbor stars. Moreover, we also neglected non-stellar objects (background galaxies), hot pixels and artifacts associated to diffraction spikes of bright stars (see Anderson et al. 2008; Milone et al. 2009 Milone et al. , 2012 . For these objects we are not able to properly estimate photometric and astrometric (random and systematic) errors, because their profiles can strongly differ from the adopted PSF model.
We ended up with an accurate photometric and astrometric catalog of ∼ 210, 000 stars in a magnitude interval ranging from nearly the tip of the RGB to several magnitudes fainter than the Main Sequence TurnOff (MSTO), reaching m F814W ≈ 24. The m F814W versus m F390W −m F814W CMD from WFC3/UVIS data and the m F814W versus m F606W −m F814W CMD from ACS/WFC data are shown in Fig. 2 
Proper Motions
Proper motions (PMs) are obtained by comparing the position of stars measured at two different epochs, following an approach that has been already used in several papers (e.g. McLaughlin et al. 2006; Anderson & King 2003; Bedin et al. 2001) . In the present analysis the average positions of the stars obtained by the optical ACS data and by both optical and NIR WFC3 data, represent, respectively, the positions at the first and second epoch.
The computation of the geometric linear transformation between the coordinate system of the first-and second-epoch catalogs is crucial for the determination of the PM of the stars in our FoV. Therefore, we started off with the identification of the same stars detected in both the epochs. Then, we picked up a subsample made up only by the ones unsaturated and with a high signal-tonoise ratio in all the ACS and WFC3 images. Moreover, since the cluster internal motions are negligible compared to the field star motions, we eventually decided to use cluster members as reference stars to define the transformation we are looking for.
In order to select the sample of cluster members as reference stars, we started by identifying all the stars that, on the basis of their position in the CMD, are probable cluster members, and obtained a raw proper-motion estimate by using a local transformation based on this sample. As an example of the criteria of selection we used, in the bottom-left panel of Fig. 3 we plotted with black points all the stars that are used as reference to obtain the first proper motion estimate. The same stars are plotted with the same color code in the vector-point diagram (VPD) shown in the top-left panel. It is clear that the PM of some reference stars is not consistent with their cluster membership.
At this point, we drew the red circle which has a radius 3 σ, where σ is the average PM dispersion for reference stars in each direction and contains the bulk of cluster stars. We excluded from the sample of reference stars all the stars that lie outside the red circle and do not have cluster-like proper motion even if they are placed near the cluster sequence. This ensures that the relative motion of the cluster stars is zero within the measurement errors.
Results are shown in Fig. 4 . In the bottom-left panel we plotted the VPD of the proper motions in Galactic coordinates for stars located across the ACS FoV of NGC 6528: since proper motions were measured relative to a sample of cluster members, the zero point of the motion is the mean motion of the cluster. A zoomed VPD around the origin is shown in the inset. The bulk of stars clustered around (µ l cos b, µ b ) = (0, 0) mainly includes candidate cluster members while field stars are distributed over a broad range of PMs.
In the top-right panel of Fig. 4 a smoothed version of the VPD is plotted, and the contours are superimposed onto the diagram. The proper-motion distribution of field stars is far from being symmetric across the four quadrants. The left quadrants (II and III) show clear overdensities when compared with the right quadrants (I and IV) and the density of the field stars is maximum in the third quadrant as indicated by the contours. This evidence is also supported by the marginals of the distribution drawn in the top-left (µ l cos b) and in the bottom-right (µ b ) panel. The above distributions are skewed, and indeed the slopes at positive Galactic longitudes and negative latitudes are steeper, respectively, than at negative and positive ones. The mode of the field-star VPD also seems to be displaced toward positive longitudes and negative latitudes, relative to the cluster mode. A further analysis of the VPD is provided in Sect. 3.
Differential reddening
The mean reddening in the direction of NGC 6528 is E(B − V ) ∼ 0.54 mag (Harris 1996 (Harris , as updated in 2010 and it is not uniform across the FoV. Figure 2 indeed shows that all the evolutionary sequences of NGC 6528 are broadened. The main culprit ought to be the differential reddening.
To minimize this effect on our analysis, we corrected our photometry for differential reddening by using the method by Milone et al. (2012, see their Sect. 3.1) . We note that the strong contamination from Bulge and Disk stars that are present in the FoV of NGC 6528 can significantly affect results of this procedure. To minimize the effect of field-stars contamination, we determined the amount of differential reddening by using a sample of stars that mainly including cluster members.
Candidate cluster members have been separated from field stars by following the approach outlined in Fig. 5 . The small boxes located in the right panel display the VPD of the stars in the range 13 m F814W 22, divided into six bins of about 1.5 mag each (as indicated by horizontal dotted lines in the left panel). For the sake of clarity, we zoomed the VPD around the origin.
To identify the candidate cluster stars we firstly selected in each box of Fig. 5 a sample of stars with proper motion µ r = (µ l cosb) 2 + µ 2 b < 0.9 mas yr −1 . This sample mainly contains cluster members, but a mild contamination of field stars is still present.
To minimize the field-star contamination we evaluated the dispersion of proper-motion distribution in each panel (σ(i) with i =1 to 6). Gray circles have radius r(i) = 3 × σ(i) and we assumed cluster-members candidates the stars located inside the individual circles. Left panel of Fig. 5 shows the m F814W , m F390W − m F814W CMD of the candidate cluster members.
The first step in the method used to correct for differential reddening is the evaluation of the main-sequence fiducial line in the CMD. Then we selected, for each star, the 45 nearest well-measured neighbors, in the catalog of candidate cluster stars, and evaluated for each of them the color distance from the fiducial line along the reddening line. We applied to the target star a correction equal to the median color distance of these 45 stars (details of the procedure are given in Milone et al. 2012) .
The spatial reddening variation in the FoV of NGC 6528 is shown in Fig. 6 . Similarly to what done in Milone et al. (2012) , we have divided the FoV into eight horizontal slices and eight vertical slices and plot ∆ E(B − V ) as a function of the Y (top panels) and X coordinate (right panels). We have also divided the whole FoV into 64×64 boxes of 128×128 ACS/WFC pixels and calculated the average ∆ E(B − V ) within each of them. The resulting reddening map is displayed in the bottom-left panel where each box is represented as a gray square. The levels of gray are indicative of the amount of differential reddening according to the scale on the top right. Figure 7 compares the original CMD for cluster-members candidates and the CMD corrected for differential reddening.
SELECTION OF BULGE STARS
In the previous section we have described the procedure for the selection of the candidate cluster members. The m F814W , m F390W − m F814W CMD of the remaining field stars is plotted in Fig. 8 . A glance at this CMD reveals a blue MS above the TO region that is populated by young likely Disk stars, and a spread red RGB, that could be associated to the Bulge.
In order to select a sample of candidate Bulge members, among the field stars, we started to estimate of the average motion of a small set of stars that, on the basis of their position in the CMD, are probable Bulge members. In particular, we picked up a subsample of the ∼ 200 brightest and reddest RGB stars, corresponding to the black crosses lying within the window outlined by the dashed lines.
The VPD of the selected stars has then been plotted (right-bottom panel) and the median and the standard deviation of the PM distributions along the two Galactic coordinates evaluated, obtaining: µ l cos b = +1.09 ± 0.2 mas yr −1 , µ b = −0.74 ± 0.2 mas yr −1 ; σ µ l cos b = 2.57 ± 0.2 mas yr −1 , σ µ b = 2.18 ± 0.16 mas yr −1 . Noticeably, the motion of the Bulge is centered on the quadrant III, thus suggesting that the overdensity of stars observed in the VPD of Fig. 4 and discussed in Sect. 2.1 is mainly due to the bulk motion of Bulge stars. Our estimates of the Bulge velocity dispersion are consistent with those provided by Feltzing & Johnson (2002) , who found σ µ l cos b = 3.27 ± 0.27 mas yr The Bulge membership of the stars in our catalog has then been established following an approach similar to that used to select the candidates of cluster population, as displayed in the right panels of Fig. 9 . All the stars not belonging to NGC 6528, whose PMs are located inside a circle with a radius equal to 2 × σ b where σ b = 2.38 is the average value of the standard deviation along the two Galactic coordinates, are flagged as possible Bulge members. The m F814W versus m F390W −m F814W CMD of selected Bulge stars is plotted in the left panel of Fig. 9 .
THE CMDS OF NGC 6528 AND BULGE STARS
In this section we analyze the CMDs of candidate cluster and Bulge stars. The left panel of Fig. 10 shows the m F814W , m F390W − m F814W CMD of NGC 6528. The selection of candidate cluster members based on proper motions and, the correction for differential reddening improved the photometric precision and allowed us to disclose several interesting evolutionary features of NGC 6528.
i) The HB morphology is typical of metal-rich GGCs, and indeed central He-burning stars are located in a well defined red HB (red ellipse; m F814W = 15.33, m F390W − m F814W = 4.25 mag).
ii) Stars located across the RGB bump (blue ellipse; m F814W = 16.10 , m F390W − m F814W = 4.29 mag) display a well defined overdensity. The luminosityas expected in metal-rich GGCs -is fainter than the red HB.
iii) Evolved (SGB, RGB) and unevolved (MS) evolutionary features display a tight distribution in color. Indeed, the spread in color around the cluster ridge line (red solid line) is typically smaller than 0.04 mag.
The CMD of candidate Bulge is plotted in the right panel of Fig. 10 . The comparison with the cluster ridge line indicates that the bulk of Bulge red giants (RGs) are systematically redder than cluster RGs, thus suggesting that they are -on average more -metal-rich. This working hypothesis is also supported by the fact that the SGB of Bulge stars (m F814W ≃ 18.75, 3.6 m F390W − m F814W 4) shows a flatter color distribution than cluster SGB stars. Moreover, Bulge RGs show, at fixed luminosity, a larger spread in color when compared with cluster RGs. These empirical evidence suggests that Bulge RGs are affected either by a more complex reddening distribution along the line of sight and/or by a larger spread in metallicity.
The MS of Bulge stars is affected by a large spread in color, but the morphology of the MS across the TO region is quite similar to the cluster ridge line. The same outcome applies to red HB stars, and indeed they cover a broader range both in magnitude (m F814W ≈ 15.2÷16.2) and in color (m F390W − m F814W ≈ 4.7 ÷ 5.1). Moreover, the blue MS (m F814W ≤ 18.5, m F390W − m F814W ≤ 3.40) tracing a young Disk population seems poorly populated. The above evidence confirms that residual contamination from the Disk is negligible for our purposes and the field stars we are dealing with are mainly Bulge stars. Moreover, the latter ones appear to be coeval with candidate cluster stars, thus supporting earlier findings by Ortolani et al. (2001) .
More quantitative estimates of the Bulge stellar population(s) are however hampered by the notorious degeneracies among differential reddening, metallicity and stellar ages that are typical of optical CMDs.
EMPIRICAL CONSTRAINTS
To constrain the evolutionary properties of cluster and field stars, we adopted two empirical calibrators. We selected the old, metal-rich GGC 47 To compare the different clusters we adopted for NGC 6528 a true distance modulus of 14.50 and a cluster reddening of E(B − V ) = 0.56 mag (Harris 1996) . These values are consistent with the estimates available in the literature (µ 0 = 15.10, E(B − V ) = 0.46, Zoccali et al. 2004 ; µ 0 = 14.49, E(B − V ) = 0.54, Momany et al. 2003) . The reddening was transformed into the ACS bands by interpolating the extinction values provided in Bedin et al. (2005) , and we found E(F 606W − F 814W ) ≃ 0.53 mag.
The comparison between candidate members of NGC 6528 and the fiducial line of 47 Tuc (middle left panel) seems to indicate that the former is more metalrich than the latter. The hypothesis that the difference is mainly in chemical composition and not in cluster age is supported by the following evidence: i) the entire MS in 47 Tuc is systematically bluer than in NGC 6528;
ii) the RGB in NGC 6528 has a shallower slope than the RGB of 47 Tuc;
iii) both the red HB and the RGB bump of 47 Tuc are brighter and bluer than those in NGC 6528.
On the other hand, the comparison between NGC 6528 and NGC 6791 indicates that the former cluster is less metal-rich than the latter. The hypothesis that the difference is in both chemical composition and age is supported by the following evidence: i) the ridge line of NGC 6791 becomes, for magnitudes fainter than m F814W ∼ 21.5, systematically redder than MS stars in NGC 6528. Moreover, the ridge line of NGC 6791 attains colors in the TO region that are systematically brighter than MSTO stars in NGC 6528; ii) the shape and the extent in color of the subgiant branch region in NGC 6791 is narrower (m F606W − m F814W ∼ 0.85 vs m F 606W − m F814W ∼ 1.2) compared with NGC 6528.
The comparison with the candidate Bulge stars does not permit firm constraints on their evolutionary properties. However, field RGs are systematically redder and display a shallower slope when compared with the 47 Tuc ridge line. Moreover, the distribution in magnitude and in color of field SGB stars are narrower than in 47 Tuc. The above evidence indicates that Bulge stars are also more metal-rich than 47 Tuc (bottom-left panel of Fig. 11) .
Data plotted in the bottom right panel of Fig. 11 show a plausible agreement with the ridge line of NGC 6791, and indeed the slope of the cluster RGB is quite similar to Bulge RG stars. Moreover, field MSTO stars attain colors (m F606W − m F814W ∼ 1.1) and magnitudes (m F814W ∼ 18.5 ÷ 19.5) similar to the ridge line of NGC 6791. The above evidence indicates that Bulge stars might have a spread in age of the order of a few Gyrs. Current findings rely on a very limited fraction of Bulge stars, more quantitative constraints do require accurate and deep photometry and proper motion estimates along different line of sights of both the inner and the outer bulge.
THEORETICAL CONSTRAINTS
We computed stellar tracks and isochrones with metallicities Z=0.004, 0.010, 0.015, 0.020, 0.025, 0.035. The initial helium abundance was fixed by assuming a linear helium-to-metal enrichment ratio: Y = Y p + ∆Y /∆Z Z, with a cosmological He abundance Y p = 0.2485 (Steigman 2006; Peimbert et al. 2007 ) and ∆Y /∆Z = 2 (Pagel & Portinari 1998; Jimenez et al. 2003; Gennaro et al. 2010) .
The different sets of evolutionary models were constructed assuming the following chemical compositions: . The stellar isochrones range from 5 to 15 Gyr. To transform evolutionary prescriptions into the observational plane, we adopted the synthetic spectra by Brott & Hauschildt (2005) for T eff ≤ 10000 K and by Castelli & Kurucz (2003) for T eff > 10000 K. The synthetic spectra were computed assuming a scaled-solar chemical mixture and have the same global metallicity of evolutionary models.
To validate the cluster isochrones, we estimated the age of the two calibrating clusters. Top panels of Fig. 12 show the comparison in the m F814W , m F606W − F814W CMD between isochrones and observations for 47 Tuc (right) and NGC 6791 (left). The isochrones that provide the best fit with 47 Tuc data are based on evolutionary models constructed assuming a mixing length α ml = 1.9, an α-enhanced ([α/Fe] = +0.30) chemical mixture and a metal-rich ([Fe/H] = −0.72) composition. We assumed for 47 Tuc the distance modulus and the reddening labeled in Fig. 11 . The comparison between isochrones and observations shown in Fig. 12 suggest that the absolute age of 47 Tuc is ∼11 ± 1 Gyr, in agreement with previous estimates from different authors We used the same distance modulus and reddening labeled in Fig. 11 and infer that the absolute age of NGC 6791 is ∼ 8±1 Gyr in agreement with similar literature estimates 19 . To constrain the absolute age of NGC 6528 we performed a series of fits using different chemical mixtures and different iron abundances. The bottom-left panel of Fig. 12 shows the comparison of the observed F 814W, F 606W −F 814W CMD with best-fit isochrones. Data plotted in this panel indicate that NGC 6528 seems to be coeval with 47 Tuc, and indeed we found that its age is 11 ± 1 Gyr. Moreover, the shape of both the SGB and the RGB support the hypothesis that this globular has a super-metal-rich iron abundance. The cluster age agrees quite well with the most recent estimates available in the literature: t ∼ 13 Gyr, (Zoccali et al. 2001) , t = 11 ± 2, (Feltzing & Johnson 2002) ; t ∼ 12.6 Gyr, (Momany et al. 2003) ; t ∼ 12.5 Gyr, (Brown et al. 2005) .
The bottom-right panel shows the comparison between the candidate Bulge stars and the same set of old isochrones. A detailed analysis of the age and metallicity distribution of Bulge stars is beyond the aims of the current investigation. However, data plotted in the bottomright panel display that old, super metal-rich isochrones account for a sizable sample of field RGs and a plausible fit for the bulk of SGB and MSTO stars. The comparison further supports the evidence for a spread both in age and in chemical composition.
We note that the adopted iron abundance for NGC 6528, Carretta et al. 2001) . No firm conclusion can be reached concerning the abundance of α elements. The fit with scaled-solar isochrones is slightly better than with α-enhanced isochrones. The same outcome applies to spectroscopic observations, and indeed, Zoccali et al. (2004) found [α/Fe] ≈ +0.1, while Origlia et al. (2005) and Carretta et al. (2001) found [α/Fe] ≈ +0.3. Independent constraints will require accurate and deep NIR photometry and larger samples of high-resolution spectra.
SUMMARY AND FINAL REMARKS
On the basis of a large set of optical and near-infrared images collected with ACS/WFC, WFC3/UVIS, and WFC3/IR on board the HST, we performed deep and precise photometry of the Galactic globular NGC 6528. Current data set covers a time interval of almost ten years and allowed us to perform accurate proper motion measurements over the entire FoV of the above images. The proper motions were used to separate candidate field and cluster stars.
Moreover, we also performed detailed estimates of the reddening map over the entire field of view of the above images and provided reddening corrections for individual 19 The literature distance modulus, reddening and age estimates of NGC 6791 cover a broad range: (m − M ) 0 ∼ 13.57, E(B − V ) ∼ 0.15, t ≈ 8 Gyr, (Brasseur et al. 2010) ; (m − M ) V ∼ 13.51, E(B − V ) ∼ 0.14, t ≈ 8.3 Gyr, (Brogaard et al. 2012) objects. The proper motion selection and the correction for differential reddening brought forward very accurate and deep CMDs for both field and cluster stars. This applies not only to evolved evolutionary features (red horizontal branch, red clump, RGB bump), but also to MS stars fainter than the MSTO.
The comparison with empirical calibrators (47 Tuc, NGC 6791) and with cluster isochrones indicate that NGC 6528 is an old GGC with super-solar iron abundance. Together with 47 Tuc, it seems to belong to the group of old GGCs that are characterized by a minimal dispersion in age and no evidence of an age-metallicity relation Marín-Franch et al. (2009) . The above findings together with the solid empirical evidence of an overabundance of α-elements in field Bulge stars over the entire metallicity range (McWilliam & Rich 1994; Zoccali et al. 2006; Gonzalez et al. 2011; Ness et al. 2013a,b) further support the hypothesis that the high rate of star formation in the innermost regions of the Bulge caused, in the first ∼ 1 Gyr, a fast chemical enrichment of the interstellar medium.
Our findings concerning NGC 6528, support previous results from different authors on a rapid chemical enrichment of the Bulge. In particular, a thorough high-spectral-resolution spectroscopic survey of the Galactic Bulge (ARGOS) was recently performed by Freeman et al. (2013) and Ness et al. (2013a,b) . On the basis of the metallicity distribution function and of the kinematic properties of a large sample of RC stars they found that the metal-rich stellar component This component is associated to the boxy/peanut Bulge and it is considered the tracer of the pristine Bulge stellar population. It is also characterized by a large vertical distribution formed via an early disc instability that dragged the first generation of the thin disc stars into the boxy/peanut Bulge structure (Ness et al. 2013a,b) .
It goes without saying that current empirical scenario concerning the metallicity distribution of Bulge stars awaits for a comprehensive analysis of the iron distribution and of the α-element distribution of stellar tracers tightly connected with the pristine stellar population of the Bulge, namely blue/red horizontal branch stars and RR Lyrae stars.
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